Cyclic nucleotide phosphodiesterase was demonstrated in the hippocampus of the hamster by an immunohistochemical method.
The important role of cyclic nucleotides in cell function is the main reason for the extensive investigations in this field. Building and degradating enzymes are therefore of great interest. However, histochemical methods for the demonstration of PDE-activity are difficult because they are two-step methods (8) and diffusion artifacts cannot be excluded. Furthermore, it is necessary to incorporate an extrinsic 5'-nucleotidase (in form of snake venom) into the tissue. The destroying action of the snake venom results in a bad tissue preservation. To overcome these difficulties we tried to localize the PDE-protein with an immunohistochemical method.
MATERIAL AND METHODS
A commercial crude enzyme preparation was separated in polyacrylamide gels (6) , the PDE-band detected by a histochemical method (4) and cut out. Antibodies were developed in rabbits and tested for specificity with the double diffusion technique of Ouchterlony, immunoelectrophoresis and immunoblotting.
In polyacrylamide gels enzymatic active and immunoreactive proteins comigrate.
Hamsters were anaesthesized and perfused with 4% freshly prepared paraformaldehyde in 50 mM phosphate buffer, pH 7.4. After removing the brain an immersion fixation of two hr followed. 30 pm cryostat slices were prepared and washed overnight. The immunohistochemical procedure was made according to Sternberger Poeggel et al. (9) . The antiserum was diluted 1 : 2000. The specificity of the tissue reaction was controlled by comparison with the preimmunoserum.
RESULTS
The antiserum, developed in rabbits against bovine heart PDE cross reacts with hamster brain PDE. The immunohistochemical method demonstrates several antigenic localizations in the hippocampal region. A strong immunoreactivity was found in the Purkinje cell layer (Fig. 1 ) and in the granular cells (Fig. 3) . Fig. 2 suggests a localization of PDE in membranes of Purkinje cells as well as in the cytoplasma. Reaction was also found in the neuropil (Fig. 5) , possibly due to synapses and small cell processes. In fibre structures (corpus callosum) astroglial cells could be detected (Fig. 4) . Capillaries (Fig. 6) were also stained by this method.
DISCUSSION
One precondition for an immunohistochemical demonstration of PDE in the hamster brain was the cross reactivity of our antiserum (developed against bovine heart PDE). According to Ho et al. (5) similar forms of PDE can be expected in different tissues. However, the polyvalent antiserum, developed against Ca2+ /calmodulin PDE can possibly interact with other PDE-isoenzymes. This is under investigation. At this moment we can say that the antiserum detects proteins with PDE-activity. The specificity is therefore comparable to that of enzymehistochemical methods (7) . The enzyme is expected mainly in synapses (1, 3, 4) . That could be the reason for the strong reaction in the neuropil (Fig. 5) . A localization in membranes of neurons as well as in the cytoplasma can reflect the demonstration of membrane bound or soluble isoenzymes (Fig. 2 ). All these localizations are in agreement with enzymehistochemical localizations (7) . A detection of PDE-antigenic sites in capillaries (Fig. 6 ) and glial cells (Fig. 4) is also in agreement with our enzymehistochemical investigations and was partly found by others (2) . In comparison to enzymehistochemical methods a better tissue preservation and a more precise PDElocalization is obtained with the immunohistochemical technique. On the other hand the immunotechnique reveals protein distribution and no statement about enzymatic activity is possible. The use of monoclonal antibodies directed to different isoenzymes of PDE could bring further progress in understanding the function of PDEisoenzymes.
